Age-dependent changes in glutamate oxidation by non-synaptic and synaptic mitochondria from rat brain.
The oxidation of glutamate by non-synaptic and synaptic mitochondria from brains of 3-, 12- and 24-month-old rats was studied. With glutamate plus malate as substrates, non-synaptic mitochondria showed higher respiration rates than synaptic mitochondria in all the three age groups studied. The rate of oxidation of L-[1-14C]glutamate and the activities of NAD-glutamate dehydrogenase and aspartate aminotransferase were also higher in non-synaptic mitochondria compared with synaptic mitochondria in three age groups. With glutamate plus malate as substrates, a significant reduction in state 3 respiration was observed in both mitochondrial populations from 12- and 24-month-old rats compared with 3-month-old animals. Although an age-dependent decrease in the oxidation of L-[1-14C]glutamate was observed in both non-synaptic and synaptic mitochondria from aging rats, the oxidation of [1-14C]-2-oxoglutarate was unaltered in non-synaptic and synaptic mitochondria from senescent rats. The activity of NAD-glutamate dehydrogenase was decreased with age in both mitochondrial populations, whereas aspartate aminotransferase was not altered with age. The results indicate that the oxidation rate of glutamate in rat brain mitochondria is decreased during aging.